
Problem G
Glued Grid

Time limit: 3 seconds

A sliding puzzle consists of square tiles on a rectangular grid. Exactly one of the grid positions
is empty, so that you can move the tile above, below, to its left, or to its right into the empty
square and back.

Each tile is labelled with a unique number, as shown in Figure G.1. To solve a sliding puzzle,
you need to find a sequence of moves that puts the tile numbers in ascending order, from left to
right and top to bottom, such that the empty square ends up at the bottom right position in the
grid, as shown in Figure G.2. Such a sequence of moves does not exist for all sliding puzzles.

10 8 2 3

6 7 5 9

11 1 4

Figure G.1: Example of a
3-by-4 sliding puzzle, corre-
sponding to Sample Input 1.

1 2 3 4

5 6 7 8

9 10 11

Figure G.2: The sliding puz-
zle of Figure G.1 after solv-
ing.

5 1 3 4

2 6 7 8

9 10 11

Figure G.3: Example of a
sliding puzzle with glued
tiles, covered in green goo.
This example is possible to
solve, corresponding to Sam-
ple Input 3.

While cleaning out your garage, you grapple with the garage goblins over a glowing box full of
goodies. They offer a gamble: the box is yours if you can solve all their sliding puzzles. You
accept to give it a go, only to find out that the garage goblins have glued some tiles in place!
The glued tiles no longer move, as shown in Figure G.3.

However, all sliding puzzles share the following properties:
• The empty square is at the bottom right position.
• Every glued tile is in its correct position.
• For each tile that can move, there is a sequence of moves that leaves the empty square in

its position instead.
• From any glued tile, there is a path to the border of the sliding puzzle across glued tiles

only, when stepping to the tile above, below, to the left, or to the right at each step. That
is, no glued tiles are encircled by tiles that can move.

Determine whether it is possible to solve a given sliding puzzle.

Input

The input consists of:
• One line with two integers h and w (1 ≤ h,w ≤ 500), the height and width of the sliding

puzzle’s grid.



• h lines with w characters, each character being either ‘.’ or ‘#’. The bottom right
character, at the position of the empty square, is ‘.’. Otherwise, ‘.’ denotes a tile that can
move, and ‘#’ denotes a glued tile.

• h lines with w integers ai,j (1 ≤ i ≤ h, 1 ≤ j ≤ w, 0 ≤ ai,j ≤ h · w − 1). The bottom
right integer is ah,w = 0, representing the empty square. Otherwise, ai,j is the label on the
tile at position (i, j).

The set of all ai,j (1 ≤ i ≤ h, 1 ≤ j ≤ w) contains each of the numbers 0, 1, . . . , h ·w−1 once.

Output

Output possible if the sliding puzzle can be solved, or impossible if not.

Sample Input 1 Sample Output 1

3 4
....
....
....
10 8 2 3
6 7 5 9
11 1 4 0

possible

Sample Input 2 Sample Output 2

2 4
....
....
2 1 3 4
5 6 7 0

impossible

Sample Input 3 Sample Output 3

3 4
..#.
....
#...
5 1 3 4
2 6 7 8
9 10 11 0

possible

Sample Input 4 Sample Output 4

3 4
..#.
....
#...
7 1 3 4
5 6 2 8
9 10 11 0

impossible
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